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(57)Abstract: 

PROBLEM TO BE SOLVED: To maintain a 
discharge performance for ink drops stably and 
at the same time improve a driving frequency. 
SOLUTION: A first driving signal S1 rapidly 
changes a volume of a pressure generation 
chamber thereby discharging ink drops, while a 
second driving signal S2 changes the volume of 
the pressure generation chamber by a degree 
not to discharge ink drops. At a time point when 
a residual vibration of a meniscus after the ink 
drop is discharged by the first driving signal S1 
reverses towards a nozzle opening, the second 
driving signal S2 is output Accordingly, the 
residual vibration of the meniscus is braked at a 
discharge time of ink drops and a clog is 
prevented at a non-discharge time of ink drops. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] Are open for free passage to a reservoir through a nozzle orifice and an 
ink feed hopper. A pressure generating room, An ink jet type recording head which 
consists of a piezoelectric transducer which it expands [ piezoelectric transducer ] 
and shrinks this pressure generating room, The 1st driving signal which changes 
capacity of said pressure generating room quickly, and makes an ink drop breathe 
out, When residual vibration of a meniscus after breathing out an ink drop with the 
1st driving signal at the time of ink drop regurgitation reverses the 2nd driving 
signal which changes capacity of said pressure generating room to a degree which 
does not carry out the regurgitation of the ink drop to a nozzle orifice side An ink 
jet type recording device equipped with an actuation signal generation means to 
output the 2nd driving signal, and to damp residual vibration of said meniscus, and 
to output the 2nd driving signal at the time of non-ink drop regurgitation, and to 
prevent blinding. 

[Claim 2] Are open for free passage to a reservoir through a nozzle orifice and an 
ink feed hopper. A pressure generating room, An ink jet type recording head which 
consists of a piezoelectric transducer which it expands [ piezoelectric transducer ] 
and shrinks this pressure generating room, The 1st driving signal which changes 
capacity of said pressure generating room quickly, and makes an ink drop breathe 
out, The 2nd driving signal which changes capacity of said pressure generating 
room to a degree which does not carry out the regurgitation of the ink drop, The 
3rd signal which makes an ink drop with few amounts of ink than the 1 st driving 
signal breathe out When residual vibration of a meniscus after breathing out an ink 
drop with the 1st driving signal at the time of ink drop regurgitation is reversed to 
a nozzle orifice side, the 2nd driving signal is outputted. An ink jet type recording 
device equipped with an actuation signal generation means to stop an output of 
the 2nd driving signal in damping residual vibration of said meniscus, and outputting 
the 2nd driving signal at the time of non-ink drop regurgitation, and preventing 
blinding and making an ink drop breathe out with the 3rd signal. 
[Claim 3] Claim 1 whose charging time of said 2nd driving signal is more than the 
natural period Ta of said piezoelectric transducer, or an ink jet type recording 
device according to claim 2. 

[Claim 4] The charging time of said 2nd driving signal is [ a helmholtz resonant 
period Tc of said pressure generating room, and ] same claim 1 or an Inkjet type 
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recording device according to claim 2 substantially. 

[Claim 5] Claim 1 whose charging time value of said 2nd driving signal is said more 
than Ta, or an ink jet type recording device according to claim 2. 
[Claim 6] A charging time value of said 2nd driving signal is [ a helmholtz resonant 
period Tc of said pressure generating room, and ] same claim 1 or an ink jet type 
recording device according to claim 2 substantially. 

[Claim 7] The potential holding time of said 2nd driving signal is same claim 1 or an 
ink jet type recording device according to claim 2 as substantially as one half of 
helmholtz resonant periods Tc of said pressure generating room. 
[Claim 8] Time amount from discharge starting of said 1st driving signal to 
actuation initiation of said 2nd driving signal is [ a helmholtz resonant period Tc of 
said pressure generating room, and ] same claim 1 or an ink jet type recording 
device according to claim 2 substantially. 

[Claim 9] Claim 1 to which the 2nd driving signal is intermittently outputted just 
before printing is started from printing hibernation, or an ink jet type recording 
device according to claim 2. 

[Claim 10] Claim 1 to which said 2nd driving signal is outputted a fixed period when 
said recording head has set in the non-capping condition, or an ink jet type 
recording device according to claim 2. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The field of the technology in which invention belongs] This invention relates to a 
recording device and twist details equipped with the recording head which changes 
the capacity of the pressure generating room which is open for free passage to a 
reservoir and a nozzle orifice with a piezoelectric transducer, and makes an ink 
drop breathe out at the actuation technology of a recording head. 
[0002] 

[Description of the Prior Art] In order that a meniscus may carry out residual 
vibration of the recording head which a trapezoidal wave-like driving signal is 
impressed [ recording head ] to a piezoelectric transducer for the capacity of the 
pressure generating room which is open for free passage to a reservoir and a 
nozzle orifice, and makes an ink drop breathe out from a nozzle orifice after the 
regurgitation of an ink drop, it has the inconvenience that a minute ink drop with 
unrelated print data arises, in order to solve such a problem, JP,9~5236,A and 
JP,10-81012,A see — as — a driving signal — the trapezoid of hard flow — 
impressing a wavelike vibration-deadening signal, and an ink drop changing the 
capacity of a pressure generating room to the degree which does not carry out the 
regurgitation, and attenuating an oscillation of a meniscus compulsorily is 
performed. For this reason, two kinds of signals of a driving signal and a vibration- 
deadening signal are needed in 1 printing period, 1 printing period becomes long, 
and there is inconvenience that high-speed actuation is difficult. Moreover, in 
order to aim at improvement in printing quality, when ink with a high rate of drying 
is used, it is easy to thicken the ink near the nozzle orifice, and there is a problem 
of causing inconvenience to the regurgitation of an ink drop. In order to solve such 
a problem, making the signal for carrying out the minute oscillation of the meniscus 
accompany a driving signal, and impressing it is also performed so that JP,9- 
201960,A and JP,10-81012,A may see. 
[0003] 

[Problem(s) to be Solved by the Invention] Although it becomes possible to make 
stability breathe out an ink drop according to this, one printing interval becomes 
long on the need of securing the time amount for impressing the suppression of a 
meniscus and the driving signal for blinding prevention other than the driving signal 
for making an ink drop breathing out in 1 printing interval, and there is a problem 
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that drive frequency falls. The place which this invention is made in view of such a 
problem, and is made into the object is offering the ink jet type recording device in 
which high-speed actuation is possible, stability making an ink drop breathe out 
[0004] 

[Means for Solving the Problem] In order to solve such a problem, it sets to this 
invention. Are open for free passage to a reservoir through a nozzle orifice and an 
ink feed hopper. A pressure generating room, An ink jet type recording head which 
consists of a piezoelectric transducer which it expands [ piezoelectric transducer ] 
and shrinks this pressure generating room, The 1 st driving signal which changes 
capacity of said pressure generating room quickly, and makes an ink drop breathe 
out, When residual vibration of a meniscus after breathing out an ink drop with the 
1 st driving signal at the time of ink drop regurgitation reverses the 2nd driving 
signal which changes capacity of said pressure generating room to a degree which 
does not carry out the regurgitation of the ink drop to a nozzle orifice side It had 
an actuation signal generation means to output the 2nd driving signal, and to have 
damped residual vibration of said meniscus, and to have outputted the 2nd driving 
signal at the time of non-ink drop regurgitation, and to prevent blinding. 
[0005] 

[Function] The 2nd driving signal serves as the signal for residual vibration control 
of the meniscus after the ink drop regurgitation, and the signal for carrying out the 
minute oscillation of the meniscus and carrying out a blinding dissolution. 
[0006] 

[Embodiment of the Invention] Then, based on the example illustrating the details 
of this invention, it explains below. Drawing 1 is the block diagram showing the first 
example of this invention, and the actuation period signal generation means 1 
generates an actuation periodic signal based on the printing mode information 
outputted by the host who does not illustrate, is outputted to the carriage control 
means 2, and controls the carriage drive motor 5 connected to carriage 4 through 
a means of communication 3 based on the printing mode information from a host. 
[0007] The recording head 6 consists of piezoelectric transducers 28 to which the 
field of another side is elongated again to the passage unit 27 closed by the elastic 
plate 26 in which elastic deformation is possible, and shaft orientations, and the 
variation rate of the elastic plate 26 is carried out by the nozzle plate 25 in which 
the nozzle orifice 24 was drilled in one field of the passage formation substrate 23 
which forms the pressure generating room 20, the ink feed hopper 21, and a 
reservoir 22 as shown in drawing 2 in this example. 

[0008] The actuation signal generation means 7 is constituted so that the 1 st 
driving signal S1 for ink drop regurgitation and the 2nd driving signal S2 oscillating 
control of a meniscus and for blinding prevention of a nozzle orifice may be 
outputted, as shown in drawing 3 . The 1st driving signal S1 is constituted by 
contraction signal ** to which the capacity of the pressure generating room 20 
makes reduce from rate of change which is suitable for the regurgitation of an ink 
drop to expansion signal ** which expands the pressure generating room 20 to the 
expansion condition of the preceding paragraph story of the ink drop regurgitation, 
maintenance signal ** which maintains this expansion condition, and the 
contraction condition which the ink drop regurgitation completes from said 
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expansion condition. 

[0009] moreover — the — two — a driving signal — S — two — ink — a drop — 
breathing out — not making — a degree — expansion — a signal — ** — ' — 
maintenance — a signal — ** — ' — and — contraction — a signal — ** — ' — 
constituting — having — **** . And expansion signal **' and contraction signal **' 
are set up so that such duration time t1 and t3 may become it is desirable and 
almost the same as that of the helmholtz resonant period Tc of the pressure 
generating room 20 more than the natural period Ta of a piezoelectric transducer 
28. Thus, although one printing interval TO can be shortened by setting up short 
expansion signal **' and contraction signal **' as much as possible, in order to 
prevent that a meniscus vibrates unnecessarily, it is desirable to make it in 
agreement with the helmholtz resonant period Tc. 

[0010] Moreover, in order to prevent more certainly that a meniscus vibrates 
unnecessarily with the 2nd driving signal S2, it is desirable to set [ of the helmholtz 
resonant period Tc ] up maintenance signal **' so that it may become the same 
[ about 1/] as that of 2 so that an oscillation of the meniscus by expansion signal 
**' and contraction signal **' may offset each other. 

[001 1] Furthermore, as for the 2nd driving signal S2, it is desirable to output 
according to the timing which an oscillation of the meniscus by the regurgitation of 
an ink drop is once drawn in a nozzle orifice, and reverses to a nozzle orifice side 
after that in order to control the residual vibration of the meniscus after breathing 
out an ink drop with the 1st driving signal S1. For that purpose, it is desirable to 
adjust time amount T1 so that the sum total time amount of time difference (time 
amount T1 in drawing 3 ) with the duration time [ of contraction signal ** of the 
1st driving signal S1 ], termination [ of 1st driving signal ** ], and impression 
initiation event of the 2nd driving signal ** may become the same substantially 
with the helmholtz resonant period Tc. 

[0012] In addition, the helmholtz resonant period Tc of the pressure generating 
room 20 is a value expressed as Tc=2piroot[( valve flow coefficient+Cink) xLnxLi]/ 
(Ln+Li), when compliance of Cv and ink is set [ the inertance of a nozzle orifice 
24 / the inertance of Ln and the ink feed hopper 21 ] to Cink for the compliance of 
Li and an elastic plate 26 as everyone knows. 

[0013] These 1st and 2nd ****** can make it generate easily by changing the 
discharge constant of a charge-and-discharge circuit suitably by the switching 
circuit, and using a programmable signal generation means to generate a signal 
based on the data point memorized by ROM and the actuation signaling information 
from a host. 

[0014] When the latch signal generation means 8 carries out the multiple-times 
latch of the 2nd driving signal selectively just before changing from the condition of 
not printing to a printing condition, and print data exist While latching the 1 st 
driving signal S1, after the 1st driving signal is outputted, an oscillation of the 
meniscus produced after the ink drop regurgitation outputs to a switching means 9 
to mention later the latch signal which latches the 2nd driving signal S2 to a nozzle 
orifice at the other event (after progress of time amount T1). The head driving 
means 10 makes the printing day evening corresponding to a switching means 9 to 
control the regurgitation of the ink drop from each nozzle orifice 24 latch with a 
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latch signal based on the pit MAPPUDE-evening generated by the printing signal 
from the host who does not illustrate stored in the printing buffer 1 1 , and controls 
ON-OFF for each switching element. 

[0015] In this example, when it is exposed from the capping means which a 
recording head 6 does not illustrate and has set in the condition of not printing, 
with a predetermined period, the 2nd driving signal S2 of the actuation signal 
generation means 7 is selectively latched by the latch signal generation means 8, 
and is impressed to a piezoelectric transducer 28. Thereby, since the pressure 
generating room 20 minute-expands and contracts, the meniscus of a nozzle 
orifice 24 is drawn in the pressure generating room 20, and starts an oscillation 
with the amplitude of the degree which does not carry out the regurgitation of the 
ink drop. Thereby, the ink thickened near the nozzle orifice is replaced by the ink 
of the pressure generating room 20 where viscosity is comparatively low, and 
blinding is prevented. 

[0016] Moreover, if print data are outputted from a host in the condition that 
printing hibernation is continuing, housekeeping operation which replaces the ink 
which the 2nd driving signal S2 of the actuation signal generation means 7 was 
selectively latched with the latch signal generation means 8, and thickened near 
the nozzle orifice by the ink of the pressure generating room 20, and cancels 
blinding will be performed. 

[0017] When print data exist, while ( drawing 4 (I)) and the 1st driving signal S1 are 
latched, a piezoelectric transducer 28 contracts by the expansion signal **, and 
the pressure generating room 21 expands and filling up the pressure generating 
room 20 with ink from a reservoir 22, the meniscus of a nozzle orifice 24 is greatly 
drawn in the pressure generating room 20. If expansion signal ** reaches 
predetermined voltage, fixed time amount maintenance will be carried out by 
maintenance signal **, and the capacity of the pressure generating room 20 will be 
maintained uniformly. Thereby, the meniscus drawn in the pressure generating 
room 20 starts an oscillation, and reverses it to a nozzle orifice side after progress 
of predetermined time. 

[0018] Contraction signal ** is impressed at this event, a piezoelectric transducer 
28 develops, and the capacity of the pressure generating room 20 contracts. The 
ink of the pressure generating room 20 is pressurized by this, and an ink drop 
carries out the regurgitation from a nozzle orifice 24. 

[0019] After the regurgitation of an ink drop, although a meniscus starts an 
oscillation again according to inertia, when reversed to a nozzle orifice side, the 
2nd driving signal S2 is latched. The pressure generating room 20 carries out 
minute expansion by this, the meniscus of a nozzle orifice is drawn in the pressure 
generating room 20, and residual vibration is stopped compulsorily. 
[0020] In this printing period, since the ink thickened near the nozzle orifice since 
the ink drop was breathed out is discharged as an ink drop, changes and it is 
replaced by the ink of the pressure generating room 20, a nozzle orifice 24 does 
not start blinding. 

[0021] When print data exist succeedingly, the 1st driving signal S1 and 2nd driving 
signal S2 are latched like the above-mentioned, and ( drawing 4 (II)) is impressed 
to a piezoelectric transducer 28. 
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[0022] On the other hand, since only ( drawing 4 (III)) and the 2nd driving signal S2 
are latched when print data do not exist the pressure generating room 20 minute- 
expands and contracts. And since the ink drop is not breathed out immediately 
before, the meniscus of a nozzle orifice 24 is in a quiescent state, therefore a 
meniscus is drawn in the pressure generating room 20 by expansion of the 
pressure generating room 20, and an oscillation is started by it with the amplitude 
of the degree which does not carry out the regurgitation of the ink drop. Thereby, 
the ink thickened near the nozzle orifice is replaced by the ink of the pressure 
generating room 20 where viscosity is comparatively low, and blinding is prevented. 

[0023] The 3rd driving signal S3 for drawing 5 showing the example which forms an 
inside dot and a small dot, continuing at the 1st and 2nd above-mentioned driving 
signal S2 and S2, and forming a small dot is added into a printing period, and 1 
printing period T0 J is formed by these three kinds of signals S1, S2, and S3. 
[0024] the — three — a driving signal — a pressure — generating — a room — 
20 — ink — a drop — the regurgitation — the preceding paragraph — a story — 
expansion — a condition — up to — expanding — making — expansion — a signal 
— ** — " — this — expansion — a condition — maintaining — maintenance — a 
signal — ** — " — said — expansion — a condition — from — ink — a drop — 
the regurgitation — completing — contraction — a condition — up to — being 
minute — ink — a drop — the regurgitation — having been suitable — rate of 
change — a pressure — generating — a room — 20 — capacity — reducing — 
making — contraction — a signal — ** — " — constituting — having — **** . 
[0025] In this example, if print data are outputted from a host in the condition that 
hibernation is continuing, the 2nd driving signal S2 of the actuation signal 
generation means 7 will be selectively latched by the latch signal generation means 
8, and will be impressed to a piezoelectric transducer 28. Thereby, since the 
pressure generating room 20 minute-expands and contracts, the meniscus of a 
nozzle orifice 24 is drawn in the pressure generating room 20, and starts an 
oscillation with the amplitude of the degree which does not carry out the 
regurgitation of the ink drop. Thereby, the ink thickened near the nozzle orifice is 
replaced by the ink of the pressure generating room 20 where viscosity is 
comparatively low, and blinding is prevented. 

[0026] When print data exist and it forms an inside dot, ( drawing 6 (I)) and a 
driving signal S1 are latched, and an ink drop is breathed out like the above- 
mentioned. 

[0027] When reversed after the regurgitation of an ink drop, and to a nozzle orifice 
side, the 2nd driving signal S2 is latched and residual vibration is compulsorily 
suspended by capacity change of the pressure generating room 20. In this period, 
since the ink thickened near the nozzle orifice since the ink drop was breathed out 
is discharged from a nozzle orifice as an ink drop and is replaced by the ink of the 
pressure generating room 20 where viscosity is comparatively low, it does not 
produce blinding. 

[0028] In print data's existing and forming a small dot while ( drawing 6 (II)) and the 
3rd driving signal S3 are latched, a piezoelectric transducer 28 contracts by the 
expansion signal **", and the pressure generating room 21 expands and filling up 
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the pressure generating room 20 with ink from a reservoir 22, the meniscus of a 

nozzle orifice 24 is drawn in the pressure generating room 20. 

[0029] If expansion signal **" reaches predetermined voltage, fixed time amount 

maintenance will be carried out by maintenance signal **", and the capacity of the 

pressure generating room 20 will be maintained uniformly. Thereby, the meniscus 

drawn in the pressure generating room 20 starts an oscillation, and reverses it to a 

nozzle orifice side after progress of predetermined time. 

[0030] Contraction signal **" is impressed at this event, a piezoelectric 

transducer 28 develops, and a minute ink drop carries out the regurgitation from a 

nozzle orifice 24. 

[0031] Since the ink thickened near the nozzle orifice since the vibration amplitude 
of the meniscus by the regurgitation of a minute ink drop was suppressed from the 
first by the time the following printing period started, since it was small, and the ink 
drop was breathed out in this printing period is discharged as an ink drop, changes 
and it is replaced by the ink of the pressure generating room 20, a nozzle orifice 24 
does not start blinding. 

[0032] On the other hand, since only ( drawing 6 (III)) and the 2nd driving signal S2 
are latched when print data do not exist, the pressure generating room 20 minute- 
expands and contracts. And since the ink drop is not breathed out immediately 
before, the meniscus of a nozzle orifice 24 is in a quiescent state, therefore a 
meniscus is drawn in the pressure generating room 20 by expansion of the 
pressure generating room 20, and an oscillation is started by it with the amplitude 
of the degree which does not carry out the regurgitation of the ink drop. Thereby, 
the ink thickened near the nozzle orifice is replaced by the ink of the pressure 
generating room 20 where viscosity is comparatively low, and blinding is prevented. 

[0033] Moreover, in this example, both an inside dot and a small dot can also be 
formed in the same printing interval. That is, in forming an inside dot and a small 
dot in the same point and forming a comparatively big dot, there is the method 
( drawing 7 (II)) of latching the method ( drawing 7 (I)) of latching all the driving 
signals S1, S2, and S3 with the latch signal generation means 8, and a driving signal 
S1 and a driving signal S3. 

[0034] When the 1st driving signal S1 was latched, an ink drop breathes out like 
the above-mentioned, an inside dot is formed and a meniscus is reversed to a 
nozzle orifice side like the above-mentioned, the 2nd driving signal S2 is latched 
and residual vibration decreases the former method ( drawing 7 (I)) quickly. Since 
the meniscus is standing it still by this in the almost same location as the location 
suitable for the ink drop regurgitation when the 3rd driving signal S3 is latched, the 
small dot formed of the ink drop breathed out by 3rd actuation **** S3 is the 
almost same size as the small dot formed by impressing the 3rd driving signal S3 
independently within 1 printing interval. Therefore, an inside dot and a small dot will 
be added and a big dot will be formed. 

[0035] On the other hand, since the 2nd driving signal S2 is not latched after an 
ink drop is breathed out by the 2nd method ( drawing 7 (II)) and the 1 st driving 
signal S1, a meniscus continues residual vibration and the 3rd driving signal S3 is 
latched in this condition. Since the meniscus in this event projects from the nozzle 
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effective area in the excess by the displacement alpha in drawing 7 , only beta 
increases the amount of ink of the ink drop breathed out by the 3rd driving signal 
S3 from the case where it drives independently, into 1 printing interval. Therefore, 
the dot formed serves as the small dot plus increment beta, and can **** an 
extra-large dot as a result. 

[0036] Thereby, since the dot formed by the 2nd method turns into an extra-large 
dot which consists of the amount of ink which added Increment beta to the sum of 
an inside dot and a small dot further, the adjustable range of dot size expands it 
and high printing of gradation nature of it is attained. 

[0037] These two methods should just choose the direction suitable for the 
printing conditions made into the object by the printer driver. And when printing 
data does not exist, only the 2nd driving signal S2 is latched like the above- 
mentioned example, the ink thickened near the nozzle orifice is replaced by the ink 
of the comparatively low pressure generating room 20 of viscosity, and blinding is 
prevented. 

[0038] Also in this example, in order that the 2nd driving signal S2 may serve as 
the signal for residual vibration control of the meniscus after the ink drop 
regurgitation, and the signal for carrying out the minute oscillation of the meniscus 
and carrying out a blinding dissolution, as compared with the case where each is 
prepared independently, it becomes possible to shorten printing period T0 T . 
[0039] In addition, although the example was taken and explained to the recording 
head which uses as an actuator the piezoelectric transducer which an above- 
mentioned example sets and is displaced to shaft orientations As shown in drawing 
8 , are open for free passage to a reservoir 31 through the ink feed hopper 30. A 
part of pressure generating room 34 which is open for free passage to a nozzle 
orifice 33 through the nozzle free passage hole 32 is closed with an elastic plate 
35, and the same operation is done so even if it applies to the recording head 
which formed the piezoelectric transducer 36 which carries out deflection 
displacement in this elastic plate 35. 
[0040] 

[Effect of the Invention] As explained above, when the residual vibration of the 
meniscus after breathing out an ink drop with the 1 st driving signal at the time of 
the ink drop regurgitation is reversed to a nozzle orifice side in this invention Since 
it had an actuation signal generation means to output the 2nd driving signal, and to 
have damped the residual vibration of a meniscus, and to have outputted the 2nd 
driving signal at the time of the non-ink drop regurgitation, and to prevent blinding 
With the 2nd driving signal, residual vibration control of the meniscus after the ink 
drop regurgitation, The minute oscillation of the meniscus can be carried out, a 
blinding dissolution can be made to be able to perform, 1 printing period can be 
shortened as compared with the case where the signal for residual vibration 
control and the signal for a blinding dissolution other than the signal for ink drop 
regurgitation are needed, and improvement in drive frequency can be aimed at. 
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3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the equipment in which one example of this 
invention is shown. 

[Drawing 2] It is the cross section showing one example of an ink jet recording 
head. 

[Drawing 3] It is the wave form chart showing one example of a driving signal. 
[Drawing 4] It is the timing chart which shows the actuation at the time of printing 
by the driving signal same as the above. 

[Drawing 5] It is the wave form chart showing other examples of a driving signal. 
[Drawing 6] It is the timing chart which shows the actuation at the time of printing 
by the driving signal same as the above. 

[Drawing 7] It is drawing showing the relation between the driving signal which 
shows other actuation methods of this invention, and the variation rate of a 
meniscus. 

[Drawing 8] It is drawing showing one example of the recording head of other 
format which can apply this invention. 
[Description of Notations] 
6 Recording Head 
9 Switching Means 

20 Pressure Generating Room 

21 Ink Feed Hopper 

22 Reservoir 

23 Passage Formation Substrate 

24 Nozzle Orifice 

25 Nozzle Plate 

28 Piezoelectric Transducer 

51 The 1st driving signal 

52 The 2nd driving signal 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



"I.This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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